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[57] ABSTRACT

The present invention provides a vehicle seat recliner
latch apparatus and method of utilization thereof for
ad)justably setting the inclination of a seat back pivotally
mounted with respect to a seat cushion along a first
pivotal axis. The latch includes a sector gear fixed with
respect to the seat cushion, an elongated rod having a
primary axis, a rod having a first end pivotally mounted
with respect to the seat cushion along a second axis
generally parallel with the first axis. The rod is pivotally
connected with respect to the seat back and the inclina-
tion of the seat back is adjusted by changing position of
connection of the seat back along the rod. A first link is
pivotally connected with the rod and the seat back. The
first link also has a geared section in mesh -with the
sector gear whereby the pivotal connection between
the first link and rod translate when the inclination of
the seat 1s adjusted. -

7 Claims, 5 Drawing Sheets
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SEAT RECLINER LATCH APPARATUS AND
METHOD OF UTILIZATION THEREOF

FIELD OF THE INVENTION

The field of the present invention is that of vehicle
seats. More particularly the field of the present inven-
tion is that of latches for manual and powered vehicle
recliner seats and methods of utilization of the same.

DISCLOSURE STATEMENT

It 1s known 1n the art to provide seats with reclining
seat backs in automotive vehicles. An example of the
above 1s shown and described in copending U.S. patent
application Ser. No. 154,756, filed Feb. 11, 1988 entitled
“RECLINING SEAT BACK APPARATUS AND
METHOD OF UTILIZATION THEREOF” by
Richard W. A. Rees. The disclosure of the Rees inven-
tion 1s incorporated herein. The present invention pro-
vides an improvement to the seat adjuster laiches of the
type shown in the Rees (FIG. 7) invention.

SUMMARY OF THE INVENTION

In the preferred embodiment apparatus of the present
invention the vehicle seat recliner latch has a rod which
1s threaded at one end and is encircled by a sleeve hav-
ing an outer circumference with gear type teeth. The
sleeve 1s held by bearing members which are pivotally
mounted with respect to the seat back. The inclination
of the seat is selectively set by restraining rotation of the
sleeve on the rod. Additionally, the seat latch has a
‘sector gear which is fixed with respect to the seat cush-
ion. In mesh with the sector gear is a link having a gear
tooth section. The link is also pivotally connected with

the rod and the seat back. When the inclination of the

seat back 1s adjusted to a new position the pivotal axis of
the rod with the link floats in a curvilinear path and the
combined structure provides a mechanical advantage
which is realized by lowering the locking force needed
for restraining rotation of the sleeve on the rod.

The mechanical advantage offered by the present
invention allows the rod and sleeve components to be
smaller and/or fabricated from more lightweight mate-
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It is an object of the present invention to provide a
powered vehicle seat recliner latch for adjustably set-
ting the inclination of a seat back pivotally mounted
with respect to a seat cushion along a first pivotal axis,
the latch including a sector gear fixed with respect to
the seat cushion, an elongated rod having a threaded
portion along a primary axis, a sleeve pivotally con-
nected with the seat back along a third pivotal axis, the
sleeve encircling and engaged with the rod along the
threaded portion, powered means to cause rotation of
the sleeve on the rod to adjust the inclination of the seat
back, and a first link pivotally connected with the rod
along a second pivotal axis generally parallel to the first
pivotal axis and the rod being pivotally connected with
the seat back along a forth pivotal axis at a fixed radius
with respect to the first pivotal axis, the link having a
geared section in mesh with the sector gear whereby
the second axis translates in a curvilinear path when the
inclination of the seat back is adjusted.

It is an object of the present invention to provide a
method for adjusting the inclination of a seat back piv-
otally mounted with respect to a seat cushion along a

- first pivotal axis, the method including fixing with re-
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rials which do not have the strength characteristics of 45

metallic materials.
It is an object of the present invention to provide an

apparatus and method of utilization thereof of a seat

adjuster latch.

It 1s an object of the present invention to provide a
vehicle seat recliner latch for adjustably setting the
inclination of a seat back pivotally mounted with re-
spect to a seat cushion along a first pivotal axis, the latch
including a sector gear fixed with respect to the seat
cushion, an elongated rod having a primary axis, means
to pivotally connect the rod with respect to the seat
~ back along a third pivotal axis and to adjust the position
of connection of the seat back along the primary axis of
the rod by restraining movement of the seat back with
respect to the rod primary axis to set the inclination of
the seat back, and a first link pivotally connected with
the rod along a second pivotal axis generally parallel to
the first pivotal axis and the first link being pivotally
connected with the seat back along a forth pivotal axis
generally parallel with the first pivotal axis, the first link
having a geared section in mesh with the sector gear
whereby the second axis translates in a curvilinear path
when the inclination of the seat is adjusted.
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spect to the seat cushion a sector gear, pivotally mount-
ing with respect to the seat back along a third pivotal
axis generally parallel with the first axis an elongated
rod having a primary axis, adjusting the position of
connection of the seat back along the primary axis of the
rod, and pivotally connecting a first link with a gear
section with the rod along a second pivotal axis and
pivotally connecting the first link with the seat back
along a forth pivotal axis whereby the first link meshes
with the sector gear and the second axis translates in a
curvilinear path when the inclination of the seat is being
adjusted.

Other objects, desires and advantages of the present
invention can become more apparent to those skilled in
the art as the nature of the invention is better under-
stood from the accompanylng drawings and a detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view shown mainly in side eleva-
tional of a preferred embodiment powered seat adjuster
latch according to the present invention;

- FIG. 2 is a view similar to that of FIG. 1 with the seat
in an inclined position;

FIGS. 3 and 4 are views taken along lines 3—3 and
4—4 respectively of FIG. 1;

FIG. 5 is a sectional view shown mainly in side eleva-
tional of a preferred embodiment manual seat adjuster
latch according to the present invention;

FIG. 6 is a view taken along line 6—6 of FIG. J;

FIG. 7 is a sectional view shown mainly in side eleva-
tion of a recliner seat adjuster latch according to Rees
invention.

DETAILED DESCRIPTION OF THE
DRAWINGS

Referring to FIGS. 1-4, the seat adjuster latch 7 of
the present invention is shown in an environment of a
recliner vehicle seat 8. The seat 8 has a seat back 9 with
frame members 92. The seat 8 also has a bottom frame
hereinafter referred to as the seat cushion 6. The seat
back 9 projects generally upward with respect to the is
the seat cushion 6. Fixably connected to the seat cush-
ion 6 1s a sector gear 70.
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The seat back is pivotally mounted with respect to
the seat cushion along a first pivotal axis 91. First piv-
otal axis 91 is colinear with pin 95.

Pivotally mounted with respect to the seat cushion
along a translatable second pivotal axis 16 generally
parallel to the first pivotal axis 91 is an elongated rod 10.
The rod 10 has a primary axis 11 along its length.

The rod 10 has a threaded portion 14 which is thread-
ably engaged and encircled by a sleeve 23. The sleeve
23 1s rotatively mounted within housing 31 along an axis

coterminous with axis 11. Housing 31 has outward ex-
tending tubular projections 33 which pivotally mount
the housing 31 into flared apertures 94 the seat back

frame members 92. The mounting of he housing 31
provides the means of pivotal connection of the rod 10
with respect to seat back 6 along a third pivotal axis 93.

The above configuration cooperates to set the incli-
-nation of the seat back 9. To adjust the inclination of the
seat back 9 (FIG. 2), the position of attachment of the
seat back 9 with the rod 10 will have to be adjusted with
respect to the rod primary axis 11.

To provide the means to change the position of sleeve
23 on rod 10, artifically (electrically) powered helical
gear 34 1s meshed with sleeve 23. The rod is also pivot-
ally connected with a first link 66. The first link 66 is
pivotally connected with the seat back frame 92 along a
pin 99 colinear with a forth pivotal axis 104. The first
link 66 has a gear tooth section 68 in mesh with the
sector gear 70.

In operation when the seat back 9 is reclined from the
position shown in FIG. 1 to the position shown in FIG.
2. The forth pivotal axis is radially fixed with respect to
the first pivotal axis 91 therefore forth pivotal axis 104
will translate in a fixed radial path 105 with respect to
first axis 91. The first link 66 will rotate in mesh with the
sector gear 70 causing the second pivotal axis 16 to
translate along curvilinear path 103 which is non-radi-
ally fixed with respect to first pivotal axis 91. The trans-
lation of the second pivotal axis 16 provides a mechani-
cal advantage in lowering the force needed restraining
rotation of sleeve 23 when the seat back 9 is held sta-
tionary in a newly desired position. The mechanical
advantage also decreases the force needed to rotate the
sleeve 23 to effect adjustment of seat back 9. Therefore
the sleeve 23 and rod helical gear 34 components can be
fabricated from smaller and/or lighter weight materials.

Referring additionally to FIGS. 5 and 6 an alternative
preferred embodiment of the present invention is pro-
vided for a manual seat latch 117. Similar items are give
like reference numerals. The seat latch 117 is provided
with a sleeve 20 and a slider release mechanism 50 simi-
lar to that shown and described in Rees. The seat latch
117, however, differs from the recliner seat latch 7 in
that the first link 66 in the upright position is rearward
of the primary axis 11 of the rod 10.

The present invention provides a method for adjust-
ing the inclination of a seat back 9 pivotally mounted
with respect to a seat cushion 6 along a first pivotal axis
91, the method including the following steps:

1. Fixing with respect to the seat cushion 6 a sector
gear 70,

2. Pivotally mounting with respect to the seat back 9
along a third pivotal axis 93 generally parallel with the
first axis an elongated rod 10 having a primary axis 11.

3. Adjusting the position of connection of the seat
back 9 along the primary axis 11 of the rod 10.

4. Pivotally connecting a first link 66 with a gear
section 6 with the rod 10 along a second pivotal axis 16
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4
and pivotally connecting the first link 66 with the seat

back 9 along a forth pivotal axis 104 whereby the first
link 66 meshes with the second gear 70 and the second
axis 16 translates in a curvilinear path when the inclina-
tion of the seat is being adjusted.

While a few of the embodiments of the present inven-
tion have been explained, it will be readily apparent to
those skilled in the art of the various modifications
which can be made to the present invention without
departing from the spirit and scope of this application as
it is encompassed by the following claims.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as
follows:

1. A vehicle seat recliner latch for adjustably setting
the inclination of a seat back pivotally mounted with
respect to a seat cushion along a first pivotal axis, said
latch in combination comprising:

a sector gear fixed with respect to said seat cushion;

an elongated rod having a primary axis;

means to pivotally connect said rod with respect to

said seat back along a third pivotal axis and to
adjust the position of connection of said seat back
along said primary axis of said rod by restraining
movement of said seat back with respect to said rod
primaryaxis to set the inclination of said seat back:;
and

a first link pivotally connected with said rod along a

second pivotal axis generally parallel to said first
ptvotal axis and said first link being pivotally con-
nected with said seat back along a forth pivotal axis
generally parallel with said first pivotal axis, said
first link having a geared section in mesh with said
sector gear whereby said second axis translates in a
curvilinear path when the inclination of said seat is
adjusted.

2. A vehicle seat recliner latch as described in claim 1,
wherein said forth pivotal axis translates in a path with
a fixed radius with respect to said first pivotal axis when
the inclination of said seat is adjusted.

3. A vehicle seat recliner latch as described in claim 1
wherein said means to pivotally connect said rod with

' respect to said seat back includes a threaded rod encir-
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cled by a sleeve having outer gear teeth with a slider
connected with said seat back to selectively engage
with said gear teeth of said sleeve to incrementally
restrain movement of said seat back with respect to said
rod primary axis. |

4. A vehicle seat recliner latch as described in claim 1
wherein said means to pivotally connect said rod with
respect to said seat back includes a threaded rod encir-
cled by a sleeve and means to artificially power said
sleeve to rotate upon said rod to set the inclination of
sald seat.

5. A vehicle seat manual recliner latch for adjustably
setting the inclination of a seat back pivotally mounted
with respect to a seat cushion along a first pivotal axis,
said latch in combination comprising:

a sector gear fixed with respect to said seat cushion;

an elongated rod having a primary axis with an exte-

rior threaded section;

a sleeve pivotally connected with said seat back along

a third pivotal axis, said sleeve being threadably
engaged with and encircling said rod;

means to selectively restrain rotation of said sleeve on

said rod to set the inclination of said seat back; and

a first link pivotally connected with said rod along a

second pivotal axis generally parallel to said first
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pivotal axis and said rod being pivotally connected
with said seat back along a forth pivotal axis at a
fixed radius with respect to said first pivotal axis,
said first link having a geared section in mesh with
said sector gear whereby said second axis translates

6

fixed radius with respect to said first pivotal axis,
said link having a geared section in mesh with said
sector gear whereby said second axis translates in a
curvilinear path when the inclination of said seat
back is adjusted. ‘

7. A method for adjusting the inclination of a seat
back pivotally mounted with respect to a seat cushion
along a first pivotal axis, said method in combination
comprising: -

fixing with respect to said seat cushion a sector gear;

pivotally mounting with respect to said seat back

along a third pivotal axis generally parallel with
said first axis an elongated rod having a primary
axis;

adjusting the position of connection of said seat back

along the primary axis of said rod; and

pivotally connecting a first link with a gear section

with said rod along a second pivotal axis and pivot-

ally connecting said first link with said seat back

along a forth pivotal axis whereby said first link

meshes with said sector gear and said second axis
second pivotal axis generally parallel to said first - translates in a curvilinear path when the inclination
pivotal axis and said rod being pivotally connected of said seat is being adjusted.

with said seat back along a forth pivotal axis at a ¥ %k kK %
25 '

in a curvilinear path when the inclination of said
seat 1s adjusted.

6. A powered vehicle seat recliner latch for adjust-
ably setting the inclination of a seat back pivotally
mounted with respect to a seat cushion along a first 10
pivotal axis, said latch in combination comprising:
~ a sector gear fixed with respect to said seat cushion;

an elongated rod having a threaded portion along a

primary axis;

a sleevepivotally connected with said seat back along 15

a third pivotal axis, said sleeve encircling and en-

gaged with said rod along said threaded portion;
powered means to cause rotation of said sleeve on

sald rod to adjust the inclination of said seat back;

and | 20
a first link pivotally connected with said rod along a
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